Effects of nitroglycerin on regional myocardial function in the underperfused canine heart.
Effects of nitroglycerin (3 micrograms/kg/min i.v.) on regional myocardial contractility during acute coronary stenosis were studied in open-chest dogs using a strain-gauge arch. Stenosis-induced stepwise decreases in coronary perfusion pressure (CPP) at less than 40 mm Hg correspondingly reduced contractility in the underperfused area and increased the left ventricular end-diastolic pressure (LVEDP). Nitroglycerin caused significant increases in contractility, along with decreases in arterial and left ventricular pressures; at stenosis-induced CPP less than 30 mm Hg, contractility in the underperfused are fell precipitously below the control, while LVEDP increased. When nitroglycerin infusion under coronary stenosis (CPP of 40 mm Hg) decreased CPP to less than 30 mm Hg, contractility fell. When CPP greater than 30 mm Hg was maintained, contractility increased and LVEDP decreased. In conclusion, at least in the absence of well-developed collateral circulation, the critical level of CPP was 40 mm Hg for contractility and LVEDP without nitroglycerin, which shifted to 30 mm Hg with the addition of nitroglycerin. Nitroglycerin resulted in a significant increase in plasma catecholamines, and the increase in contractility diminished with propranolol, indicating participation of beta-adrenoceptor in the positive inotropic effect of nitroglycerin. However, catecholamines at high concentrations probably further aggravated the impaired cardiac function at CPP less than 30 mm Hg.